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$EVWUDFW ? ?
Streptomyces VSHFLHV SURGXFH DQ LQFUHGLEOH DUUD\ RI KLJKYDOXH VSHFLDOW\ FKHPLFDOV DQG ? ?
PHGLFLQDOWKHUDSHXWLFV$VLQJOHVSHFLHVW\SLFDOO\KDUERUVaELRV\QWKHWLFSDWKZD\VEXWRQO\DPHUH ? ?
KDQGIXO RI WKHP DUH H[SUHVVHG LQ WKH ODERUDWRU\ WKXV SRRU XQGHUVWDQGLQJ RI KRZ QDWXUDO SURGXFWV ? ?
ELRV\QWKHVLV LV UHJXODWHG LV D PDMRU ERWWOHQHFN LQ GUXJ GLVFRYHU\ $QWLP\FLQV DUH D ODUJH IDPLO\ RI ? ?
DQWLFDQFHU FRPSRXQGV ZLGHO\ SURGXFHG E\ Streptomyces VSHFLHV DQG WKHLU UHJXODWLRQ LV DW\SLFDO ? ?
FRPSDUHG WR WKDWRIPRVWRWKHUQDWXUDO SURGXFWV+HUHZHGHPRQVWUDWH WKDW DQWLP\FLQSURGXFWLRQE\ ? ?
Streptomyces albus 6 LV UHJXODWHG E\ )VF5, D 3$6/X[5IDPLO\ FOXVWHUVLWXDWHG UHJXODWRU RI WKH ? ?
SRO\HQH DQWLIXQJDO DJHQW FDQGLFLGLQ :H UHSRUW WKDW KHWHURORJRXV SURGXFWLRQ RI DQWLP\FLQV E\ ? ?
Streptomyces coelicolor LV GHSHQGHQW RQ )VF5, DQG VKRZ WKDW )VF5, DFWLYDWHV WUDQVFULSWLRQ RI NH\ ? ?
ELRV\QWKHWLFJHQHV. :HDOVRGHPRQVWUDWHWKURXJK&K,3VHTXHQFLQJWKDW)VF5,UHJXODWLRQLVGLUHFWDQG ? ?
ZH SURYLGH HYLGHQFH WR VXJJHVW WKDW WKLV UHJXODWLRQ VWUDWHJ\ LV FRQVHUYHG DQG XQLTXH WR VKRUW IRUP ? ?
DQWLP\FLQJHQH FOXVWHUV2XU VWXG\SURYLGHV GLUHFW in vivo HYLGHQFH IRU FURVVUHJXODWLRQRI GLVSDUDWH ? ?
ELRV\QWKHWLF JHQH FOXVWHUV VSHFLI\LQJ XQUHODWHG QDWXUDO SURGXFWV DQG H[SDQGV WKH SDUDGLJPDWLF ? ?
XQGHUVWDQGLQJRIWKHUHJXODWLRQRIVHFRQGDU\PHWDEROLVP ? ?
,PSRUWDQFH ? ?
1DWXUDO SURGXFWV SURGXFHG E\ DFWLQREDFWHULD XQGHUSLQ PDQ\ LQGXVWULDOO\ DQG PHGLFDOO\ ? ?
LPSRUWDQWFRPSRXQGVKRZHYHUWKHPDMRULW\RIWKHaELRV\QWKHWLFSDWKZD\VKDUERUHGE\DQDYHUDJH ? ?
VSHFLHV DUH QRW H[SUHVVHG LQ WKH ODERUDWRU\ 8QGHUVWDQGLQJ WKH GLYHUVLW\ RI UHJXODWRU\ VWUDWHJLHV ? ?
FRQWUROOLQJ H[SUHVVLRQ RI WKHVH SDWKZD\V LV WKHUHIRUH FULWLFDO LI WKHLU ELRV\QWKHWLF SRWHQWLDO LV WR EH ? ?
H[SORUHGIRUQHZGUXJ OHDGV2XUILQGLQJVUHYHDO WKDW WKHFDQGLFLGLQFOXVWHUVLWXDWHGUHJXODWRU)VF5, ? ?
FRRUGLQDWHO\ FRQWUROV ERWK FDQGLFLGLQ DQG DQWLP\FLQ ELRV\QWKHVLV ZKLFK LV WKH ILUVW REVHUYDWLRQ RI ? ?
FURVVUHJXODWLRQ RI GLVSDUDWH ELRV\QWKHWLF JHQH FOXVWHUV VSHFLI\LQJ XQUHODWHG QDWXUDO SURGXFWV :H ? ?
DQWLFLSDWH WKDW WKLV ZLOO HPHUJH DV D PDMRU VWUDWHJ\ E\ ZKLFK DFWLQREDFWHULD FRRUGLQDWHO\ SURGXFH ? ?
 
QDWXUDO SURGXFWV ZKLFK ZLOO DGYDQFH XQGHUVWDQGLQJ RI KRZ H[SUHVVLRQ RI VHFRQGDU\ PHWDEROLVP LV ? ?
FRQWUROOHGDQGZLOODLGSXUVXLWRIµVLOHQW¶ELRV\QWKHWLFSDWKZD\DFWLYDWLRQ ? ?
,QWURGXFWLRQ ? ?
 0LFURELDOQDWXUDOSURGXFWVXQGHUSLQPRVWSKDUPDFHXWLFDOV LQFOLQLFDOXVH  DQG ILODPHQWRXV ? ?
DFWLQREDFWHULDVXFKDVStreptomyces VSHFLHVDUHSUROLILFSURGXFHUVRI WKHVHGLYHUVHVPDOOPROHFXOHV ? ?
StreptomycesVSHFLHVW\SLFDOO\KDUERUEHWZHHQDQGELRV\QWKHWLFSDWKZD\VEXWRQO\DKDQGIXORI ? ?
WKHP DUH H[SUHVVHG XQGHU FRPPRQ ODERUDWRU\ FRQGLWLRQV  7KH ELRFKHPLFDO GLYHUVLW\ HQFRGHG E\ ? ?
WKHVH VLOHQW RU XQSURGXFWLYH ELRV\QWKHWLF SDWKZD\V LV ZLGHO\ EHOLHYHG WR EH D WUHPHQGRXV XQWDSSHG ? ?
VRXUFH RI QHZ DQWLEDFWHULDO DJHQWV DQG RWKHU WKHUDSHXWLFV 7KH UHJXODWLRQ RI QDWXUDO SURGXFW ? ?
ELRV\QWKHVLVLVFRPSOH[DQGW\SLFDOO\LQYROYHVSOHLRWURSLFJOREDOUHJXODWRUVWKDWHLWKHUGLUHFWO\DFWLYDWH ? ?
RU UHSUHVV ELRV\QWKHWLF JHQHV RU GR VR YLD FOXVWHUVLWXDWHG DFWLYDWRUV RU UHSUHVVRUV  $ PDMRU ? ?
URDGEORFN SUHYHQWLQJ H[SORLWDWLRQ RI VLOHQW ELRV\QWKHWLF SDWKZD\V LV D ODFN RI LQVLJKW LQWR WKHLU ? ?
UHJXODWLRQDQGOLPLWHGWHFKQRORJ\IRUDFWLYDWLQJWKHLUH[SUHVVLRQ$GYDQFHVLQWKLVDUHDKDYHVLJQLILFDQW ? ?
SRWHQWLDOWRXQORFNWKHGLYHUVLW\RIQDWXUDOSURGXFWVIRUGUXJGLVFRYHU\ ? ?
$QWLP\FLQW\SH GHSVLSHSWLGHV DUH D ODUJH FODVV RI QDWXUDO SURGXFWV ZLGHO\ SURGXFHG E\ ? ?
StreptomycesVSHFLHVVHHDQGIRUUHFHQWUHYLHZDUWLFOHV$QWLP\FLQVDUHWKHDUFKHW\SDOPHPEHU ? ?
RIWKLVIDPLO\DQGKDYHEHHQNQRZQIRUPRUHWKDQ\HDUV7KH\SRVVHVVDP\ULDGRIELRORJLFDO ? ?
SURSHUWLHV LQFOXGLQJDQWLIXQJDO LQVHFWLFLGDO DQGQHPDWRFLGDODFWLYLW\RZHG WR WKHLU DELOLW\ WR LQKLELW ? ?
PLWRFKRQGULDOF\WRFKURPHFUHGXFWDVHDQGDUHXVHGFRPPHUFLDOO\DVDILVKSHVWLFLGHEUDQGQDPH ? ?
)LQWURO  5HFHQWO\ DQWLP\FLQV ZHUH IRXQG WR EH SRWHQW DQG VHOHFWLYH LQKLELWRUV RI WKH ? ?
PLWRFKRQGULDO %FO%FO;/UHODWHG DQWLDSRSWRWLF SURWHLQV ZKLFK DUH RYHUSURGXFHG E\ FDQFHU FHOOV ? ?
DQGFRQIHUUHVLVWDQFHWRFKHPRWKHUDSHXWLFDJHQWVZKRVHPRGHRIDFWLRQLVDFWLYDWLRQRIDSRSWRVLV ? ?
7KH K\EULG QRQULERVRPDO SHSWLGH V\QWKHWDVH 1536  SRO\NHWLGH V\QWKDVH 3.6 SDWKZD\ ? ?
HQFRGLQJ WKH ELRV\QWKHVLV RI DQWLP\FLQV UHPDLQHG HQLJPDWLF XQWLO LW ZDV HOXFLGDWHG UHFHQWO\ LQ ? ?
Streptomyces albus 67KHaNEDQWLP\FLQantELRV\QWKHWLFJHQHFOXVWHULVFRPSRVHGRI ? ?
 
 JHQHV RUJDQL]HG LQWR IRXU SRO\FLVWURQLF WUDQVFULSWLRQ XQLWV antBA antCDE antGF DQG ? ?
antHIJKLMNO)LJ7KHJHQHVantFGHIJKLNOVSHFLI\WKHELRV\QWKHVLVRIWKHXQXVXDOVWDUWHU ? ?
XQLWIRUPDPLGRVDOLF\O&R$$QW&'FRPSULVHWKHK\EULG15363.6DVVHPEO\OLQHZKLOH ? ?
$QW( DQG $QW0 DUH FURWRQ\O&R$ UHGXFWDVH DQG GLVFUHWH NHWRUHGXFWDVH KRPRORJV UHVSHFWLYHO\ DQG ? ?
$QW%LVDQDF\OWUDQVIHUDVHUHVSRQVLEOHIRUWKHDF\OR[\OPRLHW\DQGWKHFKHPLFDOGLYHUVLW\REVHUYHGDW ? ?
5)LJ ? ?
7KH ant JHQHV DUH H[SUHVVHG GXULQJ YHJHWDWLYH JURZWK DQG DUH VLJQLILFDQWO\ GRZQUHJXODWHG ? ?
GXULQJDHULDOJURZWKVXFKWKDWWKHJHQHFOXVWHULVQRWFRQVWLWXWLYHO\DFWLYHDQGVXJJHVWLQJLWVH[SUHVVLRQ ? ?
LV WLJKWO\ UHJXODWHG  7KH ant JHQH FOXVWHU KDUERUV D VLQJOH FOXVWHUVLWXDWHG UHJXODWRU DQ ? ?
H[WUDF\WRSODVPLFIXQFWLRQ(&)51$SRO\PHUDVHVLJPDıIDFWRUQDPHGı$QW$ZKLFKRQO\DFWLYDWHV ? ?
WUDQVFULSWLRQ RI RSHURQV antGF DQG antHIJKLMNO, VXJJHVWLQJ WKDW WKH UHJXODWRUV FRQWUROOLQJ ? ?
H[SUHVVLRQRIantBA DQGantCDEPXVWEHHQFRGHGDWDQRWKHU ORFXV :HFRQVLVWHQWO\KDYHEHHQ ? ?
XQDEOH WR KHWHURORJRXVO\ SURGXFH DQWLP\FLQV XVLQJ D YDULHW\ RI Streptomyces VWUDLQV LQFOXGLQJ S.  ? ?
coelicolorZKLFKKDGSUHYLRXVO\EHHQUHSRUWHGDVDVXLWDEOHKRVWIRUH[SUHVVLRQRIWKLVSDWKZD\ ? ?
:HSUHVXPHG WKLV DQRPDO\ UHODWHG WR WKHXQNQRZQ UHJXODWRUV FRQWUROOLQJ H[SUHVVLRQRIantBA DQG ? ?
antCDEDQGVRXJKWWRLGHQWLI\DQGFKDUDFWHULVHWKHWUDQVFULSWLRQIDFWRUVLQWKLVVWXG\ ? ?
+HUHZHGHPRQVWUDWHWKDWDQWLP\FLQSURGXFWLRQLQS. albus6LVUHJXODWHGE\)VF5,D/X[5 ? ?
IDPLO\ FOXVWHUVLWXDWHG UHJXODWRU RI WKH SRO\HQH DQWLIXQJDO DJHQW FDQGLFLGLQ :H UHSRUW WKDW ? ?
KHWHURORJRXV SURGXFWLRQ RI DQWLP\FLQV E\ S. coelicolor LV GHSHQGHQW RQ )VF5, DQG VKRZ WKDW )VF5, ? ?
DFWLYDWHVH[SUHVVLRQRIantBA DQGantCDE. :HDOVRGHPRQVWUDWHWKURXJK&K,3VHTXHQFLQJWKDW)VF5, ? ?
UHJXODWLRQLVGLUHFWDQGSURYLGHHYLGHQFHWRVXJJHVWWKLVUHJXODWLRQVWUDWHJ\LVFRQVHUYHGDQGXQLTXHWR ? ?
VKRUW IRUP ant JHQH FOXVWHUV 2XU ILQGLQJV UHYHDO FRRUGLQDWH FRQWURO RI DQWLP\FLQ DQG FDQGLFLGLQ ? ?
ELRV\QWKHVLVWKHUHE\SURYLGLQJWKHGLUHFWin vivoHYLGHQFHIRUFURVVUHJXODWLRQRIGLVSDUDWHELRV\QWKHWLF ? ?
JHQHFOXVWHUVVSHFLI\LQJXQUHODWHGQDWXUDOSURGXFWVDQGH[SDQGVWKHSDUDGLJPDWLFXQGHUVWDQGLQJRIWKH ? ?
UHJXODWLRQRIVHFRQGDU\PHWDEROLVP ? ?
 
 ? ?
 
5HVXOWVDQGGLVFXVVLRQ ? ?
,GHQWLILFDWLRQRI)VF5,ELQGLQJVLWHVDVVRFLDWHGZLWKDQWLP\FLQELRV\QWKHVLV:HSUHYLRXVO\ ? ?
FKDUDFWHULVHG ı$QW$ DV DQ DFWLYDWRU RI antGF DQG antHIJKLMNO H[SUHVVLRQ DQG SRVWXODWHG WKDW WKH ? ?
UHJXODWRUV JRYHUQLQJ H[SUHVVLRQ RI WKH UHPDLQLQJ RSHURQV antBA DQG antCDE PXVW EH HQFRGHG ? ?
HOVHZKHUH LQ WKH S. albus 6 JHQRPH )LJ   5HFHQWO\ LQFUHDVHG DQWLP\FLQ SURGXFWLRQ ZDV ? ?
REVHUYHGE\DVWUDLQRIS. albus-HQJLQHHUHGWRKHWHURORJRXVO\RYHUSURGXFH3LP03LP0LVD ? ?
FOXVWHUVLWXDWHGDFWLYDWRURISLPDULFLQRUQDWDP\FLQELRV\QWKHVLVDQGEHORQJVWRWKH3$6/X[5IDPLO\ ? ?
RI WUDQVFULSWLRQDO UHJXODWRUV ZKLFK KDUERU DQ 1WHUPLQDO 3(5$5176,0 GRPDLQ WKDW UHFRJQL]HV ? ?
VWLPXOLVXFKDVOLJKWR[\JHQUHGR[SRWHQWLDORURWKHUOLJDQGVWRPRGXODWHWKHDFWLYLW\RID&WHUPLQDO ? ? ?
KHOL[WXUQKHOL['1$ELQGLQJPRWLI2UWKRORJVRI3LP0DOVRFRQWUROWKHSURGXFWLRQRIUHODWHG ? ? ?
SRO\HQHDQWLIXQJDODJHQWVDPSKRWHULFLQ$PSK',9Q\VWDWLQ1\V5,9ILOLSLQ3WH)DQGFDQGLFLGLQ ? ? ?
)VF5, DQG D FRURQDIDFLF DFLGOLNH SK\WRWR[LQ &ID5  3RO\HQH 3$6/X[5 UHJXODWRUV VKDUH ? ? ?
DPLQRDFLGLGHQWLW\DQGVKRZIXQFWLRQDOFURVVFRPSOHPHQWDULW\DFRQVHTXHQFHRI WKHLUQRQ ? ? ?
SHUIHFW LQYHUWHG UHSHDW ELQGLQJ VHTXHQFH ¶&79***$::7&&&%$*¶  S. albus 6 DOVR ? ? ?
SURGXFHVFDQGLFLGLQDQGKDUERUVDQ)VF5,RUWKRORJWKXVZHK\SRWKHVL]HGWKDW)VF5,ZDVWKH ? ? ?
PLVVLQJUHJXODWRURIDQWLP\FLQELRV\QWKHVLV ? ? ?
)VF5, ZDV UHFHQWO\ FKDUDFWHULVHG LQ WKH FDQGLFLGLQSURGXFHUStreptomyces VS )5 DQG LV ? ? ?
UHTXLUHGIRUWKHH[SUHVVLRQRIRXWRIJHQHVZLWKLQWKHJHQHFOXVWHU'1$PRWLIVFRQVLVWHQW ? ? ?
ZLWKWKRVHUHFRJQLVHGE\3LP0W\SHUHJXODWRUVZHUHLGHQWLILHGXSVWUHDPRIfscA, fscB DQG fscD, ZKLFK ? ? ?
HDFKHQFRGHD W\SH ,SRO\NHWLGH V\QWKDVHDQG fscRIVZKLFK LVD/$/UHJXODWRU ODUJH$73ELQGLQJ ? ? ?
UHJXODWRU RI WKH /X[5 W\SH  )VF5,)5 DQG )VF5,6 VKDUH  DPLQR DFLG LGHQWLW\ DQG ? ? ?
LQVSHFWLRQRIWKHS. albus6JHQRPHVHTXHQFHUHYHDOHGWKHSUHVHQFHRI'1$PRWLIVLGHQWLFDOWRWKRVH ? ? ?
XSVWUHDPRIfscAfscBfscDDQGfscMILQS. sp. )5)LJ7KXVZHXVHGWKHVH'1$VHTXHQFHV ? ? ?
ZLWK WKH 0(0( VXLWH  WR VHDUFK IRU VLPLODU PRWLIV ZLWKLQ WKH DQWLP\FLQ JHQH FOXVWHU ZKLFK ? ? ?
UHVXOWHGLQWKHLGHQWLILFDWLRQRIWZRSXWDWLYH)VF5,ELQGLQJVLWHVXSVWUHDPRIantBADQGRQHXSVWUHDP ? ? ?
 
RI antCDE )LJ  7DNHQ WRJHWKHU WKHVH ILQGLQJV VXJJHVW WKDW WKH FOXVWHUVLWXDWHG UHJXODWRU RI ? ? ?
FDQGLFLGLQELRV\QWKHVLV)VF5,PD\GLUHFWO\DFWLYDWHWKHH[SUHVVLRQRIERWKantBADQGantCDE ? ? ?
)VF5, LV UHTXLUHG IRU DQWLP\FLQ SURGXFWLRQ 2XU ELRLQIRUPDWLFV DQDO\VHV OHG XV WR ? ? ?
K\SRWKHVL]HWKDW)VF5,6DFWLYDWHVWUDQVFULSWLRQRIantBADQGantCDEDQGLVWKXVOLNHO\WREHUHTXLUHG ? ? ?
IRU WKH SURGXFWLRQ RI DQWLP\FLQV 7R LQYHVWLJDWH WKLV SRVVLELOLW\ ZH GHOHWHG WKH fscRI JHQH XVLQJ ? ? ?
&5,635&DVHGLWLQJDQGWHVWHGWKHUHVXOWLQJPXWDQW¨fscRIDJDLQVWCandida albicansLQDELRDVVD\ ? ? ?
$VSUHGLFWHGWKH¨fscRIVWUDLQQRORQJHULQKLELWHGWKHJURZWKRIC. albicansZKLFKLVFRQVLVWHQWZLWK ? ? ?
ORVV RI DQWLP\FLQ DQG FDQGLFLGLQ SURGXFWLRQ )LJ   &RPSOHPHQWDWLRQ RI WKLV PXWDQW ZLWK ? ? ?
S,-fscRIZKLFKFRQWDLQV WKH fscRIJHQHXQGHU WKHFRQWURORI WKHFRQVWLWXWLYHermE* SURPRWHU ? ? ?
UHVWRUHGELRDFWLYLW\DJDLQVWC. albicansWRZLOGW\SHOHYHOVDQGYHULILHGORVVRIELRDFWLYLW\ZDVQRWGXH ? ? ?
WR RWKHU PXWDWLRQDO HYHQWV )LJ  8OWUDKLJK SHUIRUPDQFH OLTXLG FKURPDWRJUDSK\ KLJK UHVROXWLRQ ? ? ?
HOHFWURVSUD\LRQLVDWLRQPDVVVSHFWURPHWU\/&+5(6,06FRQILUPHGWKDWFRPSRXQGVZLWKPROHFXODU ? ? ?
IRUPXODHFRQVLVWHQWZLWKDQWLP\FLQ$$$DQG$ZHUHRQO\SUHVHQWLQFKHPLFDOH[WUDFWVSUHSDUHG ? ? ?
IURPS. albus6ZLOGW\SHDQG¨fscRIKDUERULQJS,-fscRIVWUDLQVEXWQRWWKH¨fscRIPXWDQW)LJ ? ? ?
7DNHQWRJHWKHUZHFRQFOXGHWKDW)VF5,LVUHTXLUHGIRUSURGXFWLRQRIDQWLP\FLQVDQGFDQGLFLGLQE\ ? ? ?
S. albus 6 *LYHQ WKH UDWKHU IOH[LEOH DQG FRQVHUYHG ELQGLQJ VLWH RI 3$6/X[5 UHJXODWRUV LW LV ? ? ?
FRQFHLYDEOH WKDW RUWKRORJV RI )VF5, FRXOG DOVR FURVVUHJXODWH JHQH FOXVWHUV RWKHU WKDQ WKH RQH LQ ? ? ?
ZKLFKWKH\DUHHQFRGHG7KLVLVDQLQWULJXLQJSRVVLELOLW\WKDWKDVQRWEHHQULJRURXVO\H[SORUHG ? ? ?
7RRXUNQRZOHGJHFURVVUHJXODWLRQRIGLVSDUDWHQDWXUDOSURGXFWELRV\QWKHWLFJHQHFOXVWHUVE\D ? ? ?
FOXVWHUVLWXDWHG UHJXODWRU KDV RQO\ EHHQGHPRQVWUDWHGRQFHSUHYLRXVO\ ,Q Streptomyces clavuligerus ? ? ?
WKHFHSKDP\FLQcephDQGFODYXODQLFDFLGclavJHQHFOXVWHUVFRPSULVHDFRQWLJXRXVµVXSHUFOXVWHU¶ ? ? ?
7KHELRV\QWKHVLVRIERWKFHSKDP\FLQDQGFODYXODQLFDFLGLVFRRUGLQDWHO\FRQWUROOHGE\&FD5D ? ? ?
6$53W\SHStreptomycesDQWLELRWLFUHJXODWRU\SURWHLQDFWLYDWRUKDUERUHGZLWKLQWKHcephJHQHFOXVWHU ? ? ?
,WLVLQWHUHVWLQJWRQRWHWKDWQRWRQO\DUHWKHVHJHQHFOXVWHUVFRQWLJXRXVEXWXQOLNHDQWLP\FLQ ? ? ?
 
DQGFDQGLFLGLQERWKPROHFXOHVDUHVWUXFWXUDOO\VLPLODUDQGSRVVHVVFRPSOHPHQWDU\ELRORJLFDODFWLYLWLHV ? ? ?
i.e.FHSKDP\FLQLVDȕODFWDPDQWLELRWLFDQGFODYXODQLFDFLGLVDȕODFWDPDVHLQKLELWRU ? ? ?
+HWHURORJRXVSURGXFWLRQRIDQWLP\FLQVE\S. coelicolor UHTXLUHV)VF5,<DQet al.FORQHG ? ? ?
WKHantJHQHFOXVWHUIURPStreptomycesVS155/DQGKHWHURORJRXVO\SURGXFHGDQWLP\FLQVXVLQJ ? ? ?
S. lividansDQGS. coelicolor07RRXUVXUSULVHHYHQWKRXJKWKHantJHQHFOXVWHUVIURP155/ ? ? ?
DQG6VKDUH!QXFOHRWLGH LGHQWLW\ ZHKDYHFRQVLVWHQWO\EHHQXQDEOH WR UHSHDW WKHVH ? ? ?
ILQGLQJVZLWKERWKJHQHFOXVWHUVXVLQJPXOWLSOHJHQHWLFEDFNJURXQGVLQFOXGLQJStreptomyces sp. S3S.  ? ? ?
lividans  DQG S. coelicolor VWUDLQV 0 0 0 DQG 0    6HLSNH DQG ? ? ?
+XWFKLQJV XQSXEOLVKHG GDWD 3UHYLRXVO\ ZH SUHVXPHG WKDW SRRU DYDLODELOLW\ RI RQH RI PRUH ? ? ?
ELRV\QWKHWLFSUHFXUVRUVi.e. WU\SWRSKDQWKUHRQLQHS\UXYDWHDQGDF\O&R$¶VSUHFOXGHGSURGXFWLRQRI ? ? ?
DQWLP\FLQV DQGRU WKDW WKH SDWKZD\ ZDV VLPSO\ QRW H[SUHVVHG E\ WKH KHWHURORJRXV KRVWV XQGHU RXU ? ? ?
JURZWK FRQGLWLRQV %XW JLYHQ RXU REVHUYDWLRQV DERYH ZH K\SRWKHVL]HG WKDW S. coelicolor GLG QRW ? ? ?
SURGXFHDQWLP\FLQVGXH WR D ODFNRI)VF5, UDWKHU WKDQDV D UHVXOW RI FXOWXUH FRQGLWLRQV7R WHVW WKLV ? ? ?
K\SRWKHVLVZHLQWURGXFHG&RVPLGFRQWDLQLQJWKHHQWLUH6ant JHQHFOXVWHULQWRS. coelicolor ? ? ?
0DQGDOVRLQWURGXFHGS,-fscRI7KHUHVXOWLQJVWUDLQVZHUHWKHQWHVWHGIRUWKHLUDELOLW\ ? ? ?
WR LQKLELW WKH JURZWK RI C. albicans E\ ELRDVVD\ &RQVLVWHQW ZLWK RXU K\SRWKHVLV 0 KDUERULQJ ? ? ?
VROHO\ &RVPLG  RU S,-fscRI GLG QRW LQKLELW WKH JURZWK RI C. albicans, KRZHYHU WKH FR ? ? ?
LQWHJUDQWKDUERULQJERWK&RVPLGDQGS,-fscRI LQKLELWHGC. albicans JURZWK)LJDQG)LJ ? ? ?
6:HUHFDSLWXODWHGWKLVH[SHULPHQWZLWKWKHant JHQHFOXVWHUIURP155/XVLQJWKHS$/ ? ? ?
FRVPLG FORQH JHQHUDWHG E\ <DQ et al.  DQG REWDLQHG LGHQWLFDO UHVXOWV )LJ 6 7KH GDWDVHW IRU ? ? ?
KHWHURORJRXVH[SUHVVLRQRI WKH6ant JHQHFOXVWHUZDVFRUURERUDWHGE\/&+5(6,06GHWHFWLRQRI ? ? ?
DQWLP\FLQ $$$ DQG$ LQ FKHPLFDO H[WUDFWV SUHSDUHG IURP0KDUERULQJ&RVPLG DQG ? ? ?
S,-fscRIDQGWKHLUDEVHQFHLQ0DORQHRUKDUERULQJRQO\&RVPLG)LJ7KHVHUHVXOWV ? ? ?
GHPRQVWUDWH WKDW )VF5, LV UHTXLUHGE\ S. coelicolor IRU KHWHURORJRXV SURGXFWLRQ RI DQWLP\FLQV XVLQJ ? ? ?
WZRGLIIHUHQWantFOXVWHUFRVPLGFORQHV0RUHLPSRUWDQWO\KRZHYHURXUILQGLQJVVXJJHVWWKDWLQWHJUDO ? ? ?
 
FRPSRQHQWVRIELRV\QWKHWLFSDWKZD\VPD\EHHQFRGHGE\GLVSDUDWHORFLZKLFKLVFRQVLVWHQWZLWKUHFHQW ? ? ?
REVHUYDWLRQVWKDWWKHPseudonocardiaPHWDEROLWHJHUXP\FLQLVHQFRGHGE\WZRORFLVHSDUDWHGE\RYHU ? ? ?
NE ? ? ?
)VF5,DFWLYDWHVH[SUHVVLRQRIantBADQGantCDE7KHREVHUYDWLRQWKDW)VF5,LVUHTXLUHGIRU ? ? ?
KHWHURORJRXV SURGXFWLRQ RI DQWLP\FLQV E\ S. coelicolor VXJJHVWV WKDW LW DFWLYDWHV H[SUHVVLRQ RI ERWK ? ? ?
antBADQGantCDE7RHYDOXDWHWKLVK\SRWKHVLVZHILUVWHQJLQHHUHG&RVPLGVXFKWKDWantBA DQG ? ? ?
antCDE ZHUHH[SUHVVHGIURPrpsL;&SURPRWHUDQGWKHermESURPRWHUUHVSHFWLYHO\$V ? ? ?
ZHH[SHFWHG0KDUERULQJVROHO\WKLVHQJLQHHUHGFRVPLGGLVSOD\HGDQ)VF5,LQGHSHQGHQWDELOLW\ ? ? ?
WR SURGXFH DQWLP\FLQV ZKLFK LV FRQVLVWHQW ZLWK ELRLQIRUPDWLFV GDWD VKRZLQJ WKH DEVHQFH RI )VF5, ? ? ?
ELQGLQJVLWHVHOVHZKHUHZLWKLQWKHant JHQHFOXVWHU)LJ1H[WZHHQJLQHHUHGWZRPRUHYDULDQWVRI ? ? ?
&RVPLGVXFK WKDWH[SUHVVLRQRIRQO\antBARURQO\antCDEZDVGULYHQE\ermES OHDYLQJ WKH ? ? ?
QDWLYH)VF5,GHSHQGHQWSURPRWHUVRIantCDEDQGantBA LQWDFWUHVSHFWLYHO\7KHHQJLQHHUHGFRVPLGV ? ? ?
DQGHLWKHUS,-RUS,-fscRIZHUHPRELOLVHGWR0DQGWKHDELOLW\RIWKHUHVXOWLQJVWUDLQV ? ? ?
WRSURGXFHDQWLP\FLQVZDVDVVHVVHGE\/&+5(6,06$VDQWLFLSDWHGDQWLP\FLQ$$$DQG$ ? ? ?
ZHUHRQO\GHWHFWHGLQFKHPLFDOH[WUDFWVSUHSDUHGIURP0KDUERULQJS,-fscRIDQG&RVPLG ? ? ?
ZLWKHLWKHUermESGULYHQantBA RUantCDEDQGQRWWKRVHJHQHUDWHGIURP0KDUERULQJMXVW ? ? ?
S,-DQG&RVPLGZLWKermESGULYHQantBARUantCDE )LJ7KHVHGDWDSURYLGHin vivo ? ? ?
HYLGHQFH VXJJHVWLQJ WKDW )VF5, PD\ DFWLYDWH WKH H[SUHVVLRQ RI ERWK antBA DQG antCDE DQG LV ? ? ?
FRQVLVWHQWZLWKRXUK\SRWKHVLVWKDW)VF5,DFWVRQWKHVHSURPRWHUV ? ? ?
)VF5,GLUHFWO\DFWLYDWHVWUDQVFULSWLRQRIantBADQGantCDE7KHVLPSOHVWLQWHUSUHWDWLRQRI ? ? ?
RXU ELRLQIRUPDWLFV DQDO\VHV DQG KHWHURORJRXV H[SUHVVLRQ GDWD LV WKDW )VF5, DFWLYDWLRQ RI antBA DQG ? ? ?
antCDELVGLUHFW:HLQLWLDOO\VRXJKWWRYHULI\WKLVK\SRWKHVLVE\SHUIRUPLQJHOHFWURSKRUHWLFPRELOLW\ ? ? ?
VKLIWDVVD\V(06$VXVLQJSXULILHG)VF5,SURWHLQKRZHYHU)VF5,KDUERULQJHLWKHUDQ1WHUPLQDORU ? ? ?
&WHUPLQDOKH[DKLVWLGLQHWDJZDVLQVROXEOHZKHQRYHUSURGXFHGE\Escherichia coliGDWDQRWVKRZQ ? ? ?
ZKLFK ZDV VXUSULVLQJ JLYHQ WKDQ +LV)VF5,)5 ZDV UHSRUWHGO\ VROXEOH  1HYHUWKHOHVV ZH ? ? ?
 
DGRSWHGDFKURPDWLQLPPXQRSUHFLSLWDWLRQ&K,3VHTXHQFLQJDSSURDFKWRGHWHUPLQHLIantBDQGantC ? ? ?
SURPRWHUV ZHUH ERXQG E\ )VF5, in vivo. :H FRPSOHPHQWHG WKH ¨fscRI PXWDQW ZLWK DQ 1WHUPLQDO ? ? ?
[)/$*WDJJHG YHUVLRQ RI )VF5, H[SUHVVHG IURP WKH ĭ& LQWHJUDWLRQ VLWH 7KH UHVXOWLQJ VWUDLQ ? ? ?
¨fscRIS6(71)/$*fscRI LQKLELWHG WKHJURZWKRIC. albicans HTXDO WR WKDWRI WKHZLOGW\SHVWUDLQ ? ? ?
)LJ 6 &K,3VHTXHQFLQJ ZDV FDUULHG RXW ZLWK DQWL)/$* DQWLERGLHV DQG O\VDWH IURP WKH ? ? ?
¨fscRIS6(71)/$*fscRI DQGZLOGW\SHVWUDLQVFXOWLYDWHGLQ/%ZKLFKIDFLOLWDWHVERWKDQWLP\FLQDQG ? ? ?
FDQGLFLGLQSURGXFWLRQ ,PPXQRSUHFLSLWDWHG'1$ IURP WZRELRORJLFDO UHSOLFDWHVRI6ZLOGW\SH DQG ? ? ?
¨fscRIS6(71)/$*fscRI DV ZHOO DV QRQLPPXQRSUHFLSLWDWHG FKURPRVRPDO '1$ ZHUH VHTXHQFHG ? ? ?
XVLQJWKH,OOXPLQD+L6HTSODWIRUPDQGSURFHVVHGDVGHVFULEHGLQWKHPDWHULDOVDQGPHWKRGV$VZH ? ? ?
DQWLFLSDWHGWKHQXPEHURIVHTXHQFLQJUHDGVWKDWPDSSHGWRWKHantBDQGantCSURPRWHUUHJLRQVZHUH ? ? ?
HQULFKHGIRUERWKELRORJLFDOUHSOLFDWHVRI¨fscRIS6(71)/$*fscRI FRPSDUHGWRWKDWRIWKHZLOGW\SH ? ? ?
PRFN,3 FRQWURO )LJ  7KHVH GDWD SURYLGH GHILQLWLYH HYLGHQFH WKDW )VF5, ELQGV WR antB DQG antC ? ? ?
SURPRWHUVDQGOLNHO\SURPRWHVWUDQVFULSWLRQRIantBADQGantCDE)LJ ? ? ?
 )VF5, UHJXODWLRQ RI DQWLP\FLQ ELRV\QWKHVLV LV FRQVHUYHG IRU 6IRUP DQWLP\FLQ JHQH ? ? ?
FOXVWHUV:HDQGRWKHUVSUHYLRXVO\LGHQWLILHGant JHQHFOXVWHUVZKLFKZHUHFODVVLILHGDVVKRUWIRUP ? ? ?
6IRUP  JHQHV LQWHUPHGLDWHIRUP ,IRUP  JHQHV DQG ORQJIRUP /IRUP  JHQHV  ? ? ?
7KHUHDUHVL[WD[DDOOUHODWHGWRS. albus 6WKDWHQFRGH6IRUPant JHQHFOXVWHUVS. albus 6S. albus  ? ? ?
- Streptomyces sp. 60 Streptomyces VS 155/ Streptomyces VS /D3S$+ DQG ? ? ?
Streptomyces VS&1<,IRUPant JHQHFOXVWHUVDUHHQFRGHGE\WZRVSHFLHVStreptomyces VS ? ? ?
0)&RO DQGStreptomyces VS725 ZKLFK ODFNHLWKHUantQ RUantP UHVSHFWLYHO\/IRUP ? ? ?
ant JHQH FOXVWHUV DUH HQFRGHG E\ VL[ WD[D S. ambofaciens $7&&  S. blastmyceticus 1%5& ? ? ?
S. gancidicus %.6S. griseoflavus 7S. hygroscopicus VXEVSjinggangensis  ? ? ?
DQG S. hygroscopicus VXEVS jinggangensis 7/ ,Q RUGHU WR GHWHUPLQH LI )VF5, FURVVUHJXODWLRQ RI ? ? ?
DQWLP\FLQELRV\QWKHVLVLVOLNHO\WREHZLGHVSUHDGZHILUVWORRNHGIRURUWKRORJVRI)VF5,LQJHQRPHVRI ? ? ?
DQWLP\FLQSURGXFHUVS. blastmyceticusDQGS. sp. NRRL2288ZHUHRPLWWHGIURPWKLVDQDO\VLVEHFDXVH ? ? ?
 
WKHLUJHQRPHVHTXHQFHVDUHQRWDYDLODEOH$WEODVWQVHDUFKXVLQJDORFDOEODVWGDWDEDVHDQGWKHGHGXFHG ? ? ?
DPLQR DFLG VHTXHQFH RI )VF5,6 UHYHDOHG WKDW RUJDQLVPV KDUERULQJ DQ 6IRUP ant JHQH FOXVWHU DOVR ? ? ?
KDUERU D )VF5, RUWKRORJ !  VKDUHG DPLQR DFLG LGHQWLW\ ZKHUHDV WKH WRS WEODVWQ KLWV IRU WD[D ? ? ?
KDUERULQJHLWKHUDQ,RU/IRUPant JHQHFOXVWHUGLVSOD\HGDUDWKHUORZVKDUHGDPLQRDFLGLGHQWLW\ ? ? ?
ZLWKWKHH[FHSWLRQRIRQHRUJDQLVPStreptomycesVS725ZKLFKSRVVHVVHVDQRUWKRORJRI ? ? ?
)VF5,6LGHQWLFDO7DEOH61H[WZHFORVHO\LQVSHFWHGDOOant JHQHFOXVWHUVIRUWKHSUHVHQFH ? ? ?
RI )VF5, '1$ ELQGLQJ PRWLIV ZKLFK UHYHDOHG WKDW RQO\ 6IRUP ant JHQH FOXVWHUV KDUERU D PRWLI ? ? ?
FRQVLVWHQWZLWK WKDW LGHQWLILHG LQ WKLVVWXG\ZKLFKZDVVRPHZKDWVXUSULVLQJDVZHDQWLFLSDWHGS. sp. ? ? ?
725 WRDOVRKDUERU WKLVPRWLIJLYHQ WKDW LW HQFRGHVZKDWDSSHDUV WREHDQ)VF5,RUWKRORJ )LJ ? ? ?
67DNHQWRJHWKHUZHFRQFOXGHWKDWFURVVUHJXODWLRQRIDQWLP\FLQELRV\QWKHVLVE\)VF5,LVOLNHO\D ? ? ?
FRQVHUYHGUHJXODWRU\VWUDWHJ\IRUEDFWHULDWKDWKDUERUDQ6IRUPant JHQHFOXVWHUEXWZDVQRWDVWUDWHJ\ ? ? ?
DGRSWHGE\WD[DSRVVHVVLQJ,IRUPRU/IRUPYDULDQWV7KHUHJXODWLRQRI,IRUPDQG/IRUPant JHQH ? ? ?
FOXVWHUVKDVQRW\HWEHHQLQYHVWLJDWHGVRWKHUHJXODWRU\PHFKDQLVPVFRQWUROOLQJH[SUHVVLRQRIantBA ? ? ?
DQGantCDEDUHXQNQRZQKRZHYHUELRLQIRUPDWLFVDQDO\VHVVXJJHVWWKDWOLNH6IRUPJHQHFOXVWHUVWKH ? ? ?
JHQHVHQFRGLQJWKHELRV\QWKHVLVDQGDFWLYDWLRQRIIRUPDPLGRVDOLF\ODWHantGFDQGantHIJKLMNO ? ? ?
DUHUHJXODWHGE\ı$QW$ ? ? ?
$QWLP\FLQ DQG FDQGLFLGLQ GR QRW DFW V\QHUJLVWLFDOO\ ,W LV UHDVRQDEOH WR DVVXPH WKDW ? ? ?
FRRUGLQDWH SURGXFWLRQ RI DQWLP\FLQ DQG FDQGLFLGLQ PD\ FRQIHU D FRPSHWLWLYH DGYDQWDJH XSRQ WKH ? ? ?
SURGXFHU DNLQ WRFRRUGLQDWHFRQWURORI WKHȕODFWDPDQWLELRWLF FHSKDP\FLQDQGȕODFWDPDVH LQKLELWRU ? ? ?
FODYXODQLF DFLG GHVFULEHG DERYH  2QH LQWULJXLQJ H[SODQDWLRQ IRU WKLV FRXOG EH WKDW WKH ? ? ?
FRPSRXQGVDFWV\QHUJLVWLFDOO\WRLQKLELWWKHJURZWKRIQHDUE\IXQJL:HWKHUHIRUHXVHGC. albicansWR ? ? ?
PHDVXUH WKH PLQLPXP LQKLELWRU\ FRQFHQWUDWLRQ 0,& RI DQWLP\FLQ  ȝJPO DQG FDQGLFLGLQ  ? ? ?
ȝJPODORQHDVZHOODVWKH0,&IRUSDLUZLVHPL[WXUHVRIWKHVHDJHQWVZKLFKDOORZHGXVWRGHWHUPLQH ? ? ?
WKH IUDFWLRQDO LQKLELWRU\ FRQFHQWUDWLRQ ),& LQGH[ VHH PHWKRGV :H FDOFXODWHG DQ ),& LQGH[    ? ? ?
ZKLFKLQGLFDWHVWKDWDQWLP\FLQDQGFDQGLFLGLQGRQRWLQWHUDFWV\QHUJLVWLFDOO\RUDGGLWLYHO\EXWDOVRGR ? ? ?
 
QRWDFWDQWDJRQLVWLFDOO\7KLVZDVVXUSULVLQJWRXVEHFDXVHDVOLJKWV\QHUJLVWLFHIIHFWDJDLQVWWKHIXQJXV ? ? ?
Escovopsis weberiZDVUHFHQWO\UHSRUWHGKRZHYHUDQ),&LQGH[ZDVQRWFDOFXODWHGZKLFKOLPLWV ? ? ?
LQWHUSUHWDWLRQDQGFRPSDULVRQRIWKHGDWD$QDOWHUQDWLYHSRVVLELOLW\FRXOGEHWKDWFRRUGLQDWHSURGXFWLRQ ? ? ?
RIDQWLP\FLQDQGFDQGLFLGLQVHUYHVWROLPLWWKHGHYHORSPHQWRIUHVLVWDQFHWRHLWKHUDJHQW7KHWDUJHWRI ? ? ?
DQWLP\FLQ LVF\WRFKURPHF UHGXFWDVHDQGUHVLVWDQFHFDQEHFRQIHUUHGE\DVLQJOHSRLQWPXWDWLRQ ? ? ?
ZKHUHDV GHYHORSPHQW RI UHVLVWDQFH WR FDQGLFLGLQ DQG RWKHU SRO\HQH DQWLIXQJDO DJHQWV UHOLHV XSRQ ? ? ?
DOWHULQJVWHUROELRV\QWKHVLVZKLFKLQFXUVDVLJQLILFDQWILWQHVVFRVW,WLVDOVRSRVVLEOHWKDWFRRUGLQDWH ? ? ?
SURGXFWLRQRIWKHVHFRPSRXQGVPD\UHODWHWRWKHPRQRPHULFSUHFXUVRUVXWLOL]HGE\HDFKSDWKZD\)RU ? ? ?
LQVWDQFHWKHFDQGLFLGLQJHQHFOXVWHUKDUERUVWKUHHJHQHVpabABC UHVSRQVLEOHIRUWKHSURGXFWLRQRIp ? ? ?
DPLQREHQ]RLF DFLG 3$%$  In vitro VWXGLHV RI SXULILHG 3DE& UHYHDOHG WKDW LWV 3$%$ V\QWKDVH ? ? ?
DFWLYLW\ LV LQKLELWHG E\ WKH DURPDWLF DPLQR DFLGV W\URVLQH SKHQ\ODODQLQH DQG WU\SWRSKDQ  ,W LV ? ? ?
FRQFHLYDEOHWKDWUHSUHVVLRQRI3DE&PD\EHDOOHYLDWHGE\$QW)*+,-./012ZKLFKXWLOL]HWU\SWRSKDQ ? ? ?
WR JHQHUDWH WKH IRUPDPLGRVDOLF\ODWH VWDUWHU XQLW DQG PD\ XQGHUSLQ WKH UDWLRQDOH IRU FRRUGLQDWH ? ? ?
SURGXFWLRQRIDQWLP\FLQDQGFDQGLFLGLQ ? ? ?
0RGHO IRU WKH UHJXODWLRQ RI DQWLP\FLQ ELRV\QWKHVLV 2XU PRGHO IRU WKH UHJXODWLRQ RI ? ? ?
DQWLP\FLQELRV\QWKHVLVLVGHSLFWHGLQ)LJ)VF5,DFWLYDWHVH[SUHVVLRQRIantBADQGantCDE, ZKLFKLQ ? ? ?
WXUQUHVXOWVLQı$QW$PHGLDWHGH[SUHVVLRQRIantGFDQGantHIJKLMNO )VF5,GRHVQRWDFWLYDWHLWV ? ? ?
RZQ SURGXFWLRQ KRZHYHU H[SUHVVLRQ RI fscRI LV UHJXODWHG E\ D SRVLWLYH IHHGEDFN ORRS ZKHUH )VF5, ? ? ?
DFWLYDWHV)VF5,9ZKLFK LQ WXUQDFWLYDWHV WUDQVFULSWLRQRI fscRI 7KLVREVHUYDWLRQFRPELQHGZLWK ? ? ?
RXUILQGLQJVKHUHDQGWKHIDFWWKDWWKHant JHQHFOXVWHULVH[SUHVVHGGXULQJYHJHWDWLYHJURZWKDQGGRZQ ? ? ?
UHJXODWHGXSRQWKHRQVHWRIPRUSKRORJLFDOGLIIHUHQWLDWLRQVXJJHVWVWKDWWKHOLJDQGVUHFRJQLVHGE\ ? ? ?
WKH )VF5, 3$6 GRPDLQ DQG SHUKDSV DOO 3$6 GRPDLQV RI SRO\HQH 3$6/X[5 UHJXODWRUV LV RQO\ ? ? ?
DYDLODEOHGXULQJYHJHWDWLYHJURZWK)ROORZLQJ LQDFWLYDWLRQRI)VF5, WKHFHOOPXVWKDYHDVWUDWHJ\ LQ ? ? ?
SODFHWRSUHYHQWı$QW$IURPDFWLYDWLQJLWVWDUJHWV,QGHHGLQWKHDEVHQFHRIDFRJQDWHDQWLVLJPDIDFWRU ? ? ?
WKDW ZRXOG RUGLQDULO\ SHUIRUP WKLV WDVN ı$QW$VHHPV WR KDYH HYROYHG WR EH D GLUHFW VXEVWUDWH IRU WKH ? ? ?
 
&OS;3SURWHDVH ? ? ?
$VRXUXQGHUVWDQGLQJRI WKHUHJXODWLRQRIPLFURELDOQDWXUDOSURGXFWELRV\QWKHVLV LQFUHDVHZH ? ? ?
DQWLFLSDWH FURVVUHJXODWLRQE\ FOXVWHUVLWXDWHG UHJXODWRU\SURWHLQVZLOO HPHUJH DV D PDMRU VWUDWHJ\E\ ? ? ?
ZKLFKDFWLQREDFWHULDFRRUGLQDWHO\SURGXFHVHOHFWHGQDWXUDOSURGXFWV ? ? ? ? ? ?
 
0DWHULDOVDQGPHWKRGV ? ? ?
 *URZWKPHGLDVWUDLQVFRVPLGVSODVPLGVDQGRWKHUUHDJHQWVEscherichia coli VWUDLQVZHUH ? ? ?
SURSDJDWHGRQ/HQQR[DJDU/$RUEURWK/%DQGStreptomycesVWUDLQVZHUHFXOWLYDWHGXVLQJ/$ ? ? ?
/%DQGPDQQLWROVR\DIORXUDJDU06$RUEURWK06%&XOWXUHPHGLDZDVVXSSOHPHQWHGZLWK ? ? ?
DQWLELRWLFV DV UHTXLUHG DW WKH IROORZLQJ FRQFHQWUDWLRQV DSUDP\FLQ  ȝJPO FDUEHQLFLOOLQ  ? ? ?
ȝJPOFKORUDPSKHQLFROȝJPOK\JURP\FLQȝJPONDQDP\FLQȝJPOQDOLGL[LFDFLG ? ? ?
ȝJPOStreptomycesVWUDLQVZHUHFRQVWUXFWHGE\FURVVJHQHUDFRQMXJDWLRQZLWKE. coliDVSUHYLRXVO\ ? ? ?
GHVFULEHG  (Q]\PHV ZHUH SXUFKDVHG IURP 1HZ (QJODQG %LRODEV XQOHVV RWKHUZLVH VWDWHG DQG ? ? ?
ROLJRQXFOHRWLGHV ZHUH SXUFKDVHG IURP ,QWHJUDWHG '1$ 7HFKQRORJLHV $OO VWUDLQV FRVPLGV DQG ? ? ?
SODVPLGVDUHGHVFULEHGLQ7DEOH6DQGDOOROLJRQXFOHRWLGHVDQGRWKHUV\QWKHWLF'1$VDUHSURYLGHGLQ ? ? ?
7DEOH6 ? ? ?
 &RQVWUXFWLRQRISODVPLGV7KHLQVHUWIRUHDFKSODVPLGJHQHUDWHGLQWKLVVWXG\ZDVSUHSDUHGE\ ? ? ?
3&5 DPSOLILFDWLRQ XVLQJ 4 +LJK)LGHOLW\ '1$ 3RO\PHUDVH DQG ROLJRQXFOHRWLGHV FRQWDLQLQJ ? ? ?
UHVWULFWLRQVLWHV3&5DPSOLILHG LQVHUWVZHUHUHVWULFWHGDQGFORQHGLQWRWKHUHOHYDQWSODVPLGVFXWZLWK ? ? ?
WKHVDPHHQ]\PHVXVLQJVWDQGDUGPROHFXODUELRORJ\SURFHGXUHV$OOFORQHVZHUHVHTXHQFHGWRYHULI\ ? ? ?
WKH LQWHJULW\ RI LQVHUW '1$ 7KH UHVWULFWLRQ VLWHV XVHG IRU FORQLQJ DUH SURYLGHG ZLWK WKH SODVPLG ? ? ?
GHVFULSWLRQLQ7DEOH6 ? ? ?
'HVLJQ RI WKH DSUDP\FLQ WKHRSK\OOLQH ULERVZLWFK FDVVHWWH $ Ȝ 5(' UHFRPELQHHULQJ ? ? ?
WHPSODWH S8&$SU7KHRZDVGHVLJQHGDQG V\QWKHVL]HGE\0:*%LRWHFK7KH3&5 WHPSODWH IRU ? ? ?
UHFRPELQHHULQJZDVLGHQWLFDOWRWKDWRIS,-H[FHSWRQHHQGFRQWDLQHGermESUHSUHVVHGE\ ? ? ?
D WKHRSK\OOLQHFRQWUROOHG ULERVZLWFK  7KH V\QWKHVL]HG FDVVHWWH DOVR FRQWDLQV DQ RSWLRQDO KH[D ? ? ?
KLVWLGLQH WDJ IRUNQRFNLQJLQDQLFNHODIILQLW\SXULILFDWLRQ WDJDW WKHQDWLYH ORFXV$VFKHPDWLFRI WKH ? ? ?
$SU7KHR 3&5 WHPSODWH LV VKRZQ LQ )LJ 6 DQG IXUWKHU GHWDLOV FRQFHUQLQJ LWV GHVLJQ LQFOXGLQJ LWV ? ? ?
'1$VHTXHQFHLVDYDLODEOHIURP)LJ6KDUHDWKWWSVG[GRLRUJPILJVKDUHY ? ? ?
 
&RQVWUXFWLRQ RI S8&SURP.DQSURP  ,Q RUGHU WR FRQVWUXFW S8&SURP.DQSURP WKH ? ? ?
QHRP\FLQNDQDP\FLQ UHVLVWDQFH PDUNHU IURP 6XSHUFRV ZDV 3&5 DPSOLILHG XVLQJ 5)6 DQG ? ? ?
5)6 ZKLFK ZDV XVHG WR UHSODFH WKH DSUDP\FLQ UHVLVWDQFH JHQH DQG oriT RI S,-  E\ ? ? ?
UHFRPELQHHULQJZLWKE. coli*%UHGWRUHVXOWLQS,-.Q)571H[WIRXU3&5IUDJPHQWVZHUH ? ? ?
SURGXFHG  5)6 DQG 5)6 ZHUH XVHG WR 3&5 DPSOLI\ WKH NDQDP\FLQ UHVLVWDQFH IURP ? ? ?
S,-.Q)57  5)6 DQG 5)6 ZHUH XVHG WR 3&5 DPSOLI\ WKH rpsL;& SURPRWHU IURP ? ? ?
S&5,63RP\FHV 5)6DQG5)6ZHUHXVHG WR3&5DPSOLI\ WKHermESURPRWHU ? ? ?
IURPS6(7ermESDQG5)6DQG5)6ZHUHXVHGWROLQHDUL]HS8&7KHUHVXOWLQJ3&5 ? ? ?
SURGXFWVZHUH UHVWULFWHGZLWK'SQ,JHOSXULILHGDQGDVVHPEOHGXVLQJ WKH1(%+L)L'1$$VVHPEO\ ? ? ?
NLW7KHUHVXOWLQJSODVPLGS8&SURP.DQSURPFRQWDLQHGDNDQDP\FLQUHVLVWDQFHJHQHIODQNHGE\ ? ? ?
GLYHUJHQWO\ILULQJrpsL;&DQGermESURPRWHUV$VFKHPDWLFRIWKHSURP.DQSURP3&5WHPSODWHLV ? ? ?
VKRZQLQ)LJ6DQGLWV'1$VHTXHQFHLVDYDLODEOHDWKWWSZZZU\DQVHLSNHODEFRPWRROVKWPO ? ? ?
&RVPLG PDQLSXODWLRQV 7KH $SU7KHR IURP DERYH ZDV XVHG WR UHSODFH WKH antB RU antC ? ? ?
SURPRWHUVKDUERUHGRQ&RVPLGXVLQJ5)6DQG5)6antBSDQG5)6DQG5)6 ? ? ?
antCS DQG WKH 5H'LUHFW 3&5 WDUJHWLQJ V\VWHP DQG SUHYLRXVO\ GHVFULEHG  7KH DSUDP\FLQ ? ? ?
UHVLVWDQFHJHQHDQGoriTZHUHUHPRYHGIURPPRGLILHGFRVPLGVE\WKH)/3UHFRPELQDVHDVSUHYLRXVO\ ? ? ?
GHVFULEHG  UHVXOWLQJ LQ &RVPLG $%ULER)/3 DQG &RVPLG &'(ULER)/3 &RVPLG  ? ? ?
$%ULER)/3 DQG &RVPLG &'(ULER)/3 ZHUH PRYHG WR E. coli *%UHG  DQG IXUWKHU ? ? ?
HQJLQHHUHG WR KDUERU WKH ĭ& LQWHJUDVH attP VLWH DQG DSUDP\FLQ UHVLVWDQFH JHQH RULJLQDWLQJ IURP ? ? ?
S,-DOVRNQRZQDVS0-&26XVLQJ5HF(7UHFRPELQHHULQJDVSUHYLRXVO\GHVFULEHGWR ? ? ?
UHVXOW LQ &RVPLG $%ULER)/3ĭ& DQG &RVPLG &'(ULER)/3ĭ& &RVPLGĭ& ? ? ?
%&SURP ZDV FRQVWUXFWHG E\ UHSODFLQJ WKH antB-antC LQWUDJHQLF UHJLRQ RI &RVPLG ĭ& E\ ? ? ?
UHFRPELQHHULQJ ZLWK *%UHG DQG D 3&5 SURGXFW JHQHUDWHG XVLQJ S8&SURP.DQSURP DQG ? ? ?
ROLJRQXFOHRWLGHV 5)6 DQG 5)6 7KXV WKH ant JHQH FOXVWHU KDUERUHG E\ WKLV ILQDO ĭ& ? ? ?
LQWHJUDWLYHFRQVWUXFWLVHQWLUHO\FRQWUROOHGE\GLYHUJHQWO\ILULQJrpsL;&DQGermESURPRWHUV ? ? ?
 
'HOHWLRQ RI fscRI 7KH fscRI JHQHZDV GHOHWHG XVLQJ WKHS&5,63RP\FHV V\VWHP GHVFULEHG ? ? ?
SUHYLRXVO\)LUVWDVJ51$SURWRVSDFHUZDVJHQHUDWHGE\DQQHDOLQJROLJRQXFOHRWLGHV5)6DQG ? ? ?
5)6 WKH UHVXOWLQJ'1$ IUDJPHQW ZDV FORQHG LQWR WKH %EV, VLWH RI S&5,63RP\FHV E\ *ROGHQ ? ? ?
*DWH $VVHPEO\ 6HFRQG D KRPRORJ\GLUHFWHG UHSDLU WHPSODWH FRQVLVWLQJ RI a NE RI '1$ ? ? ?
KRPRORJRXVWRWKHUHJLRQDGMDFHQWWRWKH&DVLQGXFHGGRXEOHVWUDQGEUHDNZDVJHQHUDWHG7KHUHSDLU ? ? ?
WHPSODWHZDVJHQHUDWHGE\VHTXHQWLDOO\FORQLQJD+LQG,,,6SH,UHVWULFWHG3&5IUDJPHQWDPSOLILHGZLWK ? ? ?
5)6 DQG 5)6 LQWR S,-  IROORZHG E\ FORQLQJ D 6SH,.SQ, UHVWULFWHG 3&5 IUDJPHQW ? ? ?
JHQHUDWHG ZLWK 5)6 DQG 5)6 7KH UHVXOWLQJ SODVPLG S,-fscRI83'1 ZDV XVHG DV D ? ? ?
3&5WHPSODWHZLWK5)6DQG5)6DQGWKHUHVXOWLQJ3&5SURGXFWZDVUHVWULFWHGZLWK;ED,DQG ? ? ?
FORQHGLQWRS&5,63RP\FHVFRQWDLQLQJWKHSURWRVSDFHU WDUJHWLQJ fscRI.7KHUHVXOWLQJ&5,635&DV ? ? ?
HGLWLQJ SODVPLG S&5,63RP\FHVfscRI, ZDV PRELOLVHG WR 6 E\ FRQMXJDO WUDQVIHU IURP E. coli  ? ? ?
(7S8= DV SUHYLRXVO\ GHVFULEHG  7KH WHPSHUDWXUH VHQVLWLYH S&5,63RP\FHVfscRI ? ? ?
ZDVFXUHG IURPD VLQJOHDSUDP\FLQUHVLVWDQW WUDQVFRQMXJDQWE\SDVVDJH LQ/%DW & WZR URXQGV ? ? ?
SULRUWRFXOWLYDWLRQRIDVSRUXODWHGODZQRQ06DJDUDW&7KHUHVXOWLQJVSRUHVZHUHVHULDOO\GLOXWHG ? ? ?
DQGVLQJOHFRORQLHVUHSOLFDSODWHGWRDVVHVVDSUDP\FLQVHQVLWLYLW\)LYHDSUDP\FLQVHQVLWLYHFRORQLHV ? ? ?
ZHUHREWDLQHG DQG VXEVHTXHQWO\ HYDOXDWHG IRU WKH DEVHQFHRI fscRI E\ SRO\PRUSKLF VKLIW3&5 XVLQJ ? ? ?
5)6 DQG 5)6 7KH LQWHJULW\ RI WKH UHVXOWLQJ ¨fscRI QXOO PXWDQW ZDV YHULILHG E\ '1$ ? ? ?
VHTXHQFLQJ ? ? ?
 &KHPLFDODQDO\VLV StreptomycesVWUDLQVZHUHFXOWXUHGLQ06EURWKPOLQDPOIODVN ? ? ?
ZKLOVWVKDNLQJUSPDW&IRUGD\V06EURWKZDVVXSSOHPHQWHGZLWKWKHRSK\OOLQHP0 ? ? ?
IURP WKH RQVHW RI FXOWXULQJ DV UHTXLUHG IRU 0 VWUDLQV %DFWHULDO FHOOV ZHUH UHPRYHG E\ ? ? ?
FHQWULIXJDWLRQ DQG PHWDEROLWHV ZHUH H[WUDFWHG IURP VXSHUQDWDQW XVLQJ D 3KHQRPHQH[ 6WUDWD;/ & ? ? ?
ȝPPJPOVROLGSKDVHH[WUDFWLRQ63(FROXPQDQGDYDFXXPPDQLIROG7KHFROXPQZDV ? ? ?
ILUVWZDVKHGZLWKPOPHWKDQROIROORZHGE\POGHLRQLVHGZDWHU7KHFROXPQZDVWKHQORDGHG ? ? ?
ZLWKVXSHUQDWDQWPOLQWRWDOSULRUWRDPOZDVKZLWKGHLRQLVHGZDWHUDQGDPOZDVKZLWK ? ? ?
 
PHWKDQRO0HWDEROLWHVZHUHHOXWHGIURPWKH63(FROXPQLQPHWKDQROPO(TXDODPRXQWVRI ? ? ?
PHWKDQROLF H[WUDFW IRU WZR LQGHSHQGHQW UHSOLFDWHV IRU HDFK VWUDLQZHUHPL[HGDQG FHQWULIXJHG IRU ? ? ?
PLQXWHVDW[g MXVWSULRUWRLQMHFWLRQLQRUGHUWRUHPRYHLQVROXEOHPDWHULDO2QO\WKHVXSHUQDWDQW ? ? ?
ȝOZDVLQMHFWHGLQWRD%UXNHU0D;LV,PSDFW72)PDVVVSHFWURPHWHUDQGHTXLSSHGZLWKD'LRQH[ ? ? ?
8OWLPDWH+3/&XVLQJWKHVDPHSDUDPHWHUVDVGHVFULEHGSUHYLRXVO\ ? ? ?
 %LRDVVD\V %LRDVVD\VZHUHSHUIRUPHGHVVHQWLDOO\DVGHVFULEHGSUHYLRXVO\H[FHSWLQVWHDG ? ? ?
PORIVRIWQXWULHQWDJDUZHUHXVHGLQVWHDGRIPODQGStreptomycesVWUDLQVZHUHFXOWLYDWHGDW&IRU ? ? ?
 GD\V LQVWHDG RI  GD\V SULRU WR FKDOOHQJH ZLWK Candida albicans &$   06 DJDU ZDV ? ? ?
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 :DUG-0+RGJVRQ-(7KHELRV\QWKHWLFJHQHVIRUFODYXODQLFDFLGDQGFHSKDP\FLQ ? ? ?
SURGXFWLRQRFFXUDVD³VXSHUFOXVWHU´LQWKUHHStreptomyces)(060LFURELRO/HWW± ? ? ?
 3pUH]/ODUHQD)-/LUDV35RGULJXH]*DUFLD$0DUWLQ-)$UHJXODWRU\JHQHccaR ? ? ?
UHTXLUHGIRUFHSKDP\FLQDQGFODYXODQLFDFLGSURGXFWLRQLQStreptomyces clavuligerus ? ? ?
DPSOLILFDWLRQUHVXOWVLQRYHUSURGXFWLRQRIERWKEHWDODFWDPFRPSRXQGV-%DFWHULRO± ? ? ?
 ? ? ?
 $OH[DQGHU'&-HQVHQ6(,QYHVWLJDWLRQRIWKHStreptomyces clavuligerusFHSKDP\FLQ& ? ? ?
JHQHFOXVWHUDQGLWVUHJXODWLRQE\WKH&FD5SURWHLQ-%DFWHULRO± ? ? ?
 6DQWDPDUWD,/ySH]*DUFtD07.XUW$1iUGL]1ÈOYDUH]ÈOYDUH]53HUH]5HGRQGR5 ? ? ?
0DUWLQ-)/LUDV3&KDUDFWHUL]DWLRQRI'1$ELQGLQJVHTXHQFHVIRU&FD5LQWKH ? ? ?
FHSKDP\FLQFODYXODQLFDFLGVXSHUFOXVWHURIStreptomyces clavuligerus0RO0LFURELRO± ? ? ?
 ? ? ?
 .LHVHU7%%XWWQHU0-&KDWHU0-+RSZRRG.)3UDFWLFDOStreptomycesJHQHWLFV7KH ? ? ?
-RKQ,QQHV)RXQGDWLRQ1RUZLFK8QLWHG.LQJGRP ? ? ?
 *RPH](VFULEDQR-3%LEE0-(QJLQHHULQJStreptomyces coelicolorIRUKHWHURORJRXV ? ? ?
H[SUHVVLRQRIVHFRQGDU\PHWDEROLWHJHQHFOXVWHUV0LFURELDO%LRWHFKQRORJ\± ? ? ?
 6LW&65X]]LQL$&9DQ$UQDP(%5DPDGKDU75&XUULH&5&ODUG\-9DULDEOH ? ? ?
JHQHWLFDUFKLWHFWXUHVSURGXFHYLUWXDOO\LGHQWLFDOPROHFXOHVLQEDFWHULDOV\PELRQWVRIIXQJXV ? ? ?
JURZLQJDQWV3URF1DWO$FDG6FL86$ ? ? ?
 6KDR=5DR*/L&$ELO=/XR<=KDR+5HIDFWRULQJWKHVLOHQWVSHFWLQDELOLQJHQH ? ? ?
FOXVWHUXVLQJDSOXJDQGSOD\VFDIIROG$&66\QWK%LRO± ? ? ?
 %LEE0--DQVVHQ*5:DUG-0&ORQLQJDQGDQDO\VLVRIWKHSURPRWHUUHJLRQRIWKH ? ? ?
HU\WKURP\FLQUHVLVWDQFHJHQHermERIStreptomyces erythraeus*HQH± ? ? ?
 6HLSNH5)6WUDLQOHYHOGLYHUVLW\RIVHFRQGDU\PHWDEROLVPLQStreptomyces albus3/R6 ? ? ?
21(H± ? ? ?
 6FKRHQLDQ,6SLWHOOHU0*KDVWH0:LUWK5+HU]+6SLWHOOHU'&KHPLFDOEDVLVRI ? ? ?
WKHV\QHUJLVPDQGDQWDJRQLVPLQPLFURELDOFRPPXQLWLHVLQWKHQHVWVRIOHDIFXWWLQJDQWV3URF ? ? ?
 
1DWO$FDG6FL86$ ? ? ?
 'L5DJR-3&ROVRQ$00ROHFXODUEDVLVIRUUHVLVWDQFHWRDQWLP\FLQDQGGLXURQ4F\FOH ? ? ?
LQKLELWRUVDFWLQJDWWKH4LVLWHLQWKHPLWRFKRQGULDOXELTXLQROF\WRFKURPHFUHGXFWDVHLQ ? ? ?
Saccharomyces cerevisiae-%LRO&KHP± ? ? ?
 9LQFHQW%0/DQFDVWHU$.6FKHU]6KRXYDO5:KLWHVHOO//LQGTXLVW6)LWQHVVWUDGH ? ? ?
RIIVUHVWULFWWKHHYROXWLRQRIUHVLVWDQFHWRDPSKRWHULFLQ%3/R6%LROH± ? ? ?
 &KHQ6+XDQJ;=KRX;%DL/+H--HRQJ.-/HH6<'HQJ=2UJDQL]DWLRQDODQG ? ? ?
PXWDWLRQDODQDO\VLVRIDFRPSOHWH)5FDQGLFLGLQJHQHFOXVWHUHQFRGLQJDVWUXFWXUDOO\UHODWHG ? ? ?
SRO\HQHFRPSOH[&KHPLVWU\	%LRORJ\± ? ? ?
 *LO-$1DKDUUR*9LOODQXHYD-50DUWLQ-)&KDUDFWHUL]DWLRQDQGUHJXODWLRQRIS ? ? ?
DPLQREHQ]RLFDFLGV\QWKDVHIURPStreptomyces griseus-*HQ0LFURELRO± ? ? ?
 *XVW%&KDOOLV*/)RZOHU..LHVHU7&KDWHU.)3&5WDUJHWHGStreptomycesJHQH ? ? ?
UHSODFHPHQWLGHQWLILHVDSURWHLQGRPDLQQHHGHGIRUELRV\QWKHVLVRIWKHVHVTXLWHUSHQHVRLORGRU ? ? ?
JHRVPLQ3URF1DWO$FDG6FL86$± ? ? ?
 5XGROSK009RFNHQKXEHU036XHVV%6\QWKHWLFULERVZLWFKHVIRUWKHFRQGLWLRQDO ? ? ?
FRQWURORIJHQHH[SUHVVLRQLQStreptomyces coelicolor± ? ? ?
 )X-%LDQ;+X6:DQJ++XDQJ)6HLEHUW303OD]D$;LD/0OOHU56WHZDUW$) ? ? ?
=KDQJ<)XOOOHQJWK5HF(HQKDQFHVOLQHDUOLQHDUKRPRORJRXVUHFRPELQDWLRQDQG ? ? ?
IDFLOLWDWHVGLUHFWFORQLQJIRUELRSURVSHFWLQJ1DW%LRWHFKQRO± ? ? ?
 &REE5(:DQJ<=KDR++LJKHIILFLHQF\PXOWLSOH[JHQRPHHGLWLQJRIStreptomyces ? ? ?
VSHFLHVXVLQJDQHQJLQHHUHG&5,635&DV6\VWHP$&66\QWK%LRO± ? ? ?
 <DQDL.0XUDNDPL7%LEE0$PSOLILFDWLRQRIWKHHQWLUHNDQDP\FLQELRV\QWKHWLFJHQH ? ? ?
FOXVWHUGXULQJHPSLULFDOVWUDLQLPSURYHPHQWRIStreptomyces kanamyceticus3URF1DWO$FDG6FL ? ? ?
86$± ? ? ?
 )HUQiQGH]0DUWtQH]/7%LEE0-8VHRIWKH0HJDQXFOHDVH,6FH,RISaccharomyces  ? ? ?
cerevisiaeWRVHOHFWIRUJHQHGHOHWLRQVLQDFWLQRP\FHWHV6FL5HS ? ? ?
 6HLSNH5)*UVFKRZ6*RVV5-0+XWFKLQJV0,,VRODWLQJDQWLIXQJDOVIURPIXQJXV ? ? ?
JURZLQJDQWV\PELRQWVXVLQJDJHQRPHJXLGHGFKHPLVWU\DSSURDFK0HWKRGV(Q]\PRO ? ? ?
 ? ? ?
 0DWWLD(&DVVRQH$,QGXFLELOLW\RIJHUPWXEHIRUPDWLRQLQCandida albicansDWGLIIHUHQW ? ? ?
SKDVHVRI\HDVWJURZWK-*HQ0LFURELRO± ? ? ?
 &/6,0HWKRGVIRUGLOXWLRQDQWLPLFURELDOVXVFHSWLELOLW\WHVWVIRUEDFWHULDWKDWJURZ ? ? ?
DHURELFDOO\DSSURYHGVWDQGDUG0WKHG&OLQLFDODQG/DERUDWRU\6WDQGDUGV,QVWLWXWH ? ? ?
:D\QH3$ ? ? ?
 /LX:/L/3=KDQJ-'/L46KHQ+&KHQ60+H/-<DQ/;X*7$Q00-LDQJ ? ? ?
<<6\QHUJLVWLFDQWLIXQJDOHIIHFWRIJODEULGLQDQGIOXFRQD]ROH3/R621(H± ? ? ?
 
 %XVK0-%LEE0-&KDQGUD*)LQGOD\.&%XWWQHU0-*HQHVUHTXLUHGIRUDHULDO ? ? ?
JURZWKFHOOGLYLVLRQDQGFKURPRVRPHVHJUHJDWLRQDUHWDUJHWVRI:KL$EHIRUHVSRUXODWLRQLQ ? ? ?
Streptomyces venezuelae. P%LRH± ? ? ?
 /DQJPHDG%6DO]EHUJ6/)DVWJDSSHGUHDGDOLJQPHQWZLWK%RZWLH1DW0HWK± ? ? ?
 ? ? ?
 /L++DQGVDNHU%:\VRNHU$)HQQHOO75XDQ-+RPHU10DUWK*$EHFDVLV* ? ? ?
'XUELQ5*HQRPH3URMHFW'DWD3URFHVVLQJ6XEJURXS7KH6HTXHQFH ? ? ?
DOLJQPHQWPDSIRUPDWDQG6$0WRROV%LRLQIRUPDWLFV± ? ? ?
 5DPLUH])'XQGDU)'LHKO6*UXQLQJ%$0DQNH7GHHS7RROVDIOH[LEOHSODWIRUP ? ? ?
IRUH[SORULQJGHHSVHTXHQFLQJGDWD1XFOHLF$FLGV5HV:±: ? ? ?
 5RELQVRQ-77KRUYDOGVGyWWLU+:LQFNOHU:*XWWPDQ0/DQGHU(6*HW]*0HVLURY ? ? ?
-3,QWHJUDWLYHJHQRPLFVYLHZHU1DW%LRWHFKQRO± ? ? ?
 &URRNV *( +RQ * &KDQGRQLD -0 %UHQQHU 6(  :HE/RJR $ 6HTXHQFH /RJR ? ? ?
*HQHUDWRU*HQRPH5HVHDUFK± ? ? ? ? ? ?
 
)LJXUH/HJHQGV ? ? ?
),*6FKHPDWLFUHSUHVHQWDWLRQRIWKHDQWLP\FLQELRV\QWKHWLF JHQHFOXVWHUHQFRGHGE\Streptomyces  ? ? ?
albus6*HQHVDUHFRORUFRGHGWRLQGLFDWHWKHLUIXQFWLRQ$7DF\OWUDQVIHUDVH1536QRQULERVRPDO ? ? ?
SHSWLGHV\QWKHWDVH3.6SRO\NHWLGHV\QWKDVH&&5FURWRQ\O&R$FDUER[\ODVHUHGXFWDVH$QWLP\FLQV ? ? ?
$QWLP\FLQ$5 &2&+&+&+&+5 &+&+$QWLP\FLQ$5 &2&+&+5  ? ? ?
&+&+ $QWLP\FLQ $ 5   &2&+&+&+ 5   &+&+ $QWLP\FLQ $ 5   ? ? ?
&2&+&+5 &+&+ ? ? ?
 ? ? ?
),*  )VF5, ELQGLQJ VLWHV ZLWKLQ WKH 6. albus 6 DQWLP\FLQ JHQH FOXVWHU 7KH XSSHU SDQHO VKRZV ? ? ?
H[SHULPHQWDOO\YHULILHG)VF5,ELQGLQJVLWHVXSVWUHDPRIJHQHVZLWKLQWKHFDQGLFLGLQELRV\QWKHWLFJHQH ? ? ?
FOXVWHUfscAfscB1fscB2fscDDQGfscMIDQGSXWDWLYH)VF5,ELQGLQJVLWHVXSVWUHDPRIantBDQGantC ? ? ?
ZLWKLQWKHantELRV\QWKHWLFJHQHFOXVWHU7KHPLGGOHSDQHOGLVSOD\VWKH:HE/RJRIRUYHULILHGDQG ? ? ?
SXWDWLYH)VF5,ELQGLQJVLWHVDERYHDQGWKHERWWRPSDQHOVKRZVWKHUHODWLYHORFDWLRQVRI)VF5,ELQGLQJ ? ? ?
VLWHVDVUHGER[HVXSVWUHDPRIantBDQGantC ? ? ?
 ? ? ?
),*  )VF5, LV UHTXLUHG IRU WKH ELRV\QWKHVLV RI DQWLP\FLQV E\S. albus 6 $S. albus 6 VWUDLQV ? ? ?
FKDOOHQJHGZLWKCandida albicans. 7KH¨fscRIPXWDQWGRHVQRWVKRZGHWHFWDEOHELRDFWLYLW\DJDLQVWC.  ? ? ?
albicans FRPSDUHG WR WKH ZLOGW\SH DQG FRPSOHPHQWHG ¨fscRIS,-fscRI VWUDLQV % /& ? ? ?
+5(6,06DQDO\VLVRIFKHPLFDOH[WUDFWVSUHSDUHGIURPVWUDLQVVKRZQLQSDQHO$WKHH[WUDFWHGLRQ ? ? ?
FKURPDWRJUDPV>0+@IRUDQWLP\FLQ$$DUHVKRZQIRUHDFKVWUDLQ ? ? ?
 ? ? ?
),*+HWHURORJRXVSURGXFWLRQRIDQWLP\FLQVE\Streptomyces coelicolorLV)VF5,GHSHQGHQW$S.  ? ? ?
coelicolor0 VWUDLQVFKDOOHQJHGZLWKC. albicans. 2QO\0KDUERULQJERWK&RVPLGDQG ? ? ?
S,-fscRI LQKLELWVWKHJURZWKRIC. albicansFRPSDUHGWR0DQG0KDUERULQJ&RVPLG ? ? ?
 
 %/&+5(6,06DQDO\VLVRIFKHPLFDOH[WUDFWVSUHSDUHGIURPVWUDLQVVKRZQLQSDQHO $ WKH ? ? ?
H[WUDFWHGLRQFKURPDWRJUDPV>0+@IRUDQWLP\FLQ$$DUHVKRZQIRUHDFKVWUDLQ ? ? ?
 ? ? ?
),* )VF5,DFWLYDWHVantBA DQGantCDE H[SUHVVLRQ/&+5(6,06DQDO\VLVRIFKHPLFDOH[WUDFWV ? ? ?
SUHSDUHG IURPS. coelicolor 0KDUERULQJYDULDQWV RI&RVPLG HQJLQHHUHG DV GHVFULEHG LQ WKH ? ? ?
ILJXUH DQG S,- RU S,-fscRI DV LQGLFDWHG 7KH H[WUDFWHG LRQ FKURPDWRJUDPV >0+@ IRU ? ? ?
DQWLP\FLQ$$DUHVKRZQIRUHDFKVWUDLQ ? ? ?
 ? ? ?
),*  [)/$*)VF5, ELQGV WR antBA DQG antCDE SURPRWHUV in vivo *UDSKLFDO UHSUHVHQWDWLRQ RI ? ? ?
QRUPDOLVHGVHTXHQFHUHDGVPDSSHGWRWKHLQWHUJHQLFUHJLRQRIantB-antCZKLFKLVVKRZQEHORZ7KH ? ? ?
GRXEOHOHIWZDUGVODVKGHQRWHVWKHVHTXHQFHZLQGRZSUHVHQWHGGRHVQRWFRQWDLQWKHHQWLUHantCFRGLQJ ? ? ?
VHTXHQFH7KHJHQRPLFFRRUGLQDWHVGHSLFWHGDUHQXFOHRWLGHVRIFRQWLJ&$'< ? ? ?
RIWKHS. albus 6JHQRPH ? ? ?
 ? ? ?
),*  0RGHO IRU WKH UHJXODWLRQ RI DQWLP\FLQ ELRV\QWKHVLV 7KH XSSHU SDQHO GLVSOD\V WKH UHODWLYH ? ? ?
ORFDWLRQVRI WKHDQWLP\FLQDQGFDQGLFLGLQJHQHFOXVWHUV LQ WKHS. albus6FKURPRVRPH ,Q WKH ORZHU ? ? ?
SDQHO )VF5, DFWLYDWHV WUDQVFULSWLRQ RI antBA DQG antCDE ZKLFK UHVXOWV LQ SURGXFWLRQ RI WKH FRUH ? ? ?
$QW&$QW'15363.6PHJDV\QWKDVHDQGSURGXFWLRQRI WKHGLVFUHWHDF\OWUDQVIHUDVH$QW%DQGı$QW$ ? ? ?
ZKLFKLQWXUQDFWLYDWHVWUDQVFULSWLRQWKHNHWRUHGXFWDVHantM DQG QLQHJHQHVantFGHIJKLNOUHTXLUHG ? ? ?
IRUWKHELRV\QWKHVLVDQGDFWLYDWLRQRIWKHIRUPDPLGRVDOLF\ODWHSUHFXUVRUXWLOL]HGE\$QW&ı$QW$GRHV ? ? ?
QRWSRVVHVVDFRJQDWHDQWLıIDFWRUDQGLQVWHDGDSSHDUVWREHLQDFWLYDWHGE\WKH&OS;3SURWHDVH ? ? ? ? ? ?
 
6XSSOHPHQWDU\PDWHULDO ? ? ?
7DEOH6%DFWHULDOVWUDLQVFRVPLGVIRVPLGVDQGSODVPLGVXVHGLQWKLVVWXG\ ? ? ?
7DEOH62OLJRQXFOHRWLGHSULPHUVDQGRWKHUV\QWKHWLF'1$VXVHGLQWKLVVWXG\ ? ? ?
7DEOH6)VF5,6DQGSXWDWLYHRUWKRORJVHQFRGHGE\DQWLP\FLQSURGXFHUV ? ? ?
 ? ? ?
),* 6 %LRDFWLYLW\ RI Streptomyces coelicolor 0 KDUERULQJ S$/ LV )VF5, GHSHQGHQW S.  ? ? ?
coelicolor 0 KDUERULQJ ERWK S$/ DQG S,-fscRI DQWDJRQL]HV WKH JURZWK RI Candida  ? ? ?
albicansZKLOH0KDUERULQJRQO\S$/RUS,-fscRI GRHVQRW ? ? ?
 ? ? ?
),* 6 6FKHPDWLF RI WKH S6(71)/$*fscRI SODVPLG OHIW DQG DQWLIXQJDO ELRDFWLYLW\ RI ¨fscRI ? ? ?
H[SUHVVLQJ [)/$*)VF5, DJDLQVW Candida albicans. aac(3)IV DSUDP\FLQ UHVLVWDQFH FDVVHWWH oriT ? ? ?
RULJLQ RI WUDQVIHU attP ĭ& DWWDFKPHQW VLWH 7KH *HQEDQN ILOHV RI S6(71)/$* DQG LWV SDUHQW ? ? ?
S6(7ermESDUHDYDLODEOHDWKWWSZZZU\DQVHLSNHODEFRPWRROVKWPO ? ? ?
 ? ? ?
),* 6 &OXVWDOȍDOLJQPHQWRI WKHantB-antC LQWHUJHQHWLF UHJLRQ IRU6IRUPant JHQHFOXVWHUV7KH ? ? ?
SXWDWLYHVWDUWFRGRQVIRUantBEROGUHGUHYHUVHRULHQWDWLRQDQGantCEROGEOXHIRUZDUGRULHQWDWLRQ ? ? ?
DQGWKHWKUHHFRQVHUYHG)VF5,ELQGLQJVLWHVDUHVKDGHGJUH\ ? ? ?
 ? ? ?
),*66FKHPDWLFRIWKHWKHRSK\OOLQHULERVZLWFKFDVVHWWH$SU7KHR3SULPHVLWH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